Effect of growth factors with dexamethasone on healing of rabbit corneal stromal incisions.
Treatment of rabbit corneal wounds with topical corticosteroid retards both epithelial regeneration and healing of penetrating stromal wounds. Currently, no clinical agent is available which accelerates the rate of stromal wound healing. Epidermal growth factor (EGF, 0.5 mg ml-1), fibroblast growth factor (FGF, 20 micrograms ml-1), and insulin (0.5 mg ml-1) were tested for their ability to accelerate healing of totally penetrating wounds in rabbit corneas when the hormones were administered alone or in combination with dexamethasone (1 mg ml-1). After 5 days of treatment with eye drops, the tensile strengths of corneal wounds treated with EGF (54 +/- 4 g mm-1) or treated with EGF and dexamethasone (32 +/- 9 g mm-1) were significantly higher than the tensile strengths of corneal wounds treated with only saline vehicle (3 +/- 1 g mm-1) or dexamethasone (1 +/ 0 g mm-1) (P less than 0.001). The combination of dexamethasone with EGF significantly (P less than 0.025) reduced the strength of corneal wounds compared to treatment with EGF alone. Similarly, the tensile strength of corneal wounds after 5 days of insulin treatment alone (28 +/- 8 g mm-1) or in combination with dexamethasone (25 +/- 7 g mm-1) was significantly increased compared with saline- or dexamethasone-treated corneas (P less than 0.001). In the absence of dexamethasone, EGF increased the tensile strength of corneal wounds significantly better than insulin (P less than 0.01). However, when EGF or insulin were given in combination with dexamethasone there was no significant difference between the tensile strength produced by the peptide hormones. In comparison to the tensile strength of corneal wounds treated by EGF or insulin, treatment with FGF alone (5 +/- 4 g mm-1) or in combination with dexamethasone (2 +/- 1 g mm-1) produced poor wound healing. The in vitro actions of EGF or FGF alone or in combination with dexamethasone were tested for ability to stimulate [3H]-thymidine incorporation into pure cultures of human corneal fibroblasts (HCF) in defined culture medium. EGF (5 mM) or FGF (100 ng ml-1) alone stimulated [3H]-thymidine incorporation approximately 2.5-fold compared to control cultures, whereas in combination with dexamethasone (10 nM), the stimulatory action of FGF, but not EGF, was abolished. Dose-response curves indicated that HCF in culture were very sensitive to EGF, insulin, and FGF with maximum stimulation of [3H]-thymidine incorporation occurring at approximately 1 nM for EGF and insulin and at 100 micrograms ml-1 for FGF. Binding of 125I-EGF to HCF reached maximum after 2 hr at 37 degrees C and was specific, saturable, and of high affinity (half saturation at 1 nM). (ABSTRACT TRUNCATED AT 400 WORDS)